Forty-onepatients with anorexianervosa, admitted to the Maudsley Hospitalbetween 1959 and 1966, were followed up after a mean of 20 years. An assessmentof generaloutcome (basedon the Morgan-Russell scales) yielded three outcome categories: â€˜¿ good' (n = 12), â€˜¿ intermediate' (n = 13) and â€˜¿ poor' (n = 15). Six patients (1 5%) had died from causes related to anorexia nervosa; at least 15% had developed bulimia nervosa. There was a general consistency between the follow-up at 20 years and that previously conducted five years after admission, although with a few individual patients there were seriousprognostic errors at the earlierfollow up. A poorer outcome was associated with a later age of onset, a history of neurotic and personality disturbances, disturbed relationships in the family and a longer duration of illness.
The problems in making comparisons between studies have been discussed by Hsu (1980), Schwartz & Thompson (1981) and Steinhausen & Glanville (1983) .
The weakest aspect of any follow-up study in anorexia nervosa is that it relies on a selected group of patients often referred to a specialist hospital clinic. The proportion of patients who recover, become chronically ill or die must vary from one population to another. In the study that we are reporting, the selection of patients was such that the results are likely to err on the side of chronicity and higher mortality.
In spite of these difficulties, follow-up studies provide valuable information about the long-term course of the illness and can reveal factors predictive of the eventual outcome.
The present study is a long-term follow-up of the same cohort of patients who were previously followed up by Morgan & Russell (1975) after an average of five years (not less than four years). The aims of this study were to determine:
(a) if a long-term follow-up confirmed the findings of the five-year follow-up (b) if the factors that were prognostically significant at five years were sustained in the prediction of outcome at 20 years.
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Methods
This studycomprisesa seriesof consecutiveadmissions(38 was therefore a series of patients who were severely undernourished with prolonged illnesses. The mean age of onset was 18.0 years (s.d. 6.7) and the mean age on admission was 21.5 years (s.d. 8.6). Most of the patients had a number of neurotic or abnormal personality traits and nearly half had had previous psychiatric treatment. Further details can be found in Morgan (1973), Morgan & Russell (1975) and Ratnasuriya (1986) .
Procedure
The case notes were analysed for factors which, from the review of the literature, were thought to be of possible prognostic significance. The presence or absence of these factors in the case notes was noted, or rated on a â€˜¿ yes' or â€˜¿ no' basis or quantified if possible (see Ratnasuriya, 1986).
Five-year follow-up data were obtained from Morgan (1973) and Morgan & Russell (1975) . Collection of the 20-year follow-up data posed practical difficulties and a great deal of attention had to be paid to tracing the patients. This was usually done through the Family Practitioner Committee central register and the patient's general practitioner (GP). A letter and form were then sent to the patients tofindoutwhethertheywerewilling toparticipate in the study. Wherenecessary,the next of kin weretraced in a similar way and the patients contacted through them. 
Results
The average length of follow-up was 20.2 years (s.d. 2.0). The average age of the patients at the time of follow-up was 40.9 years (s.d. 9.5). Table 1 shows the categorisation of the patients into the three outcome groups using both the original and modified criteria described above. For the time being we confine ourselves to the original criteria. Theyall reported severerestriction of their diet and seven were worried about their appearance. Six were vomiting regularlyand of these three were also overeatingat least once a week.
Sevenpatients had died during the 20-year follow-up. Table 2 shows the patients' weightsat follow-up and also the mean outcome scores (out of a possible of 12) on the five main Morgan/Russell scales. This table also compares thesemeasuresfor the patientsin the threeoutcomegroups.
The classification of patients into the three outcome
groups is only partly borne out by the more detailed clinical ratings. While there is an overall statistically significant difference (using a one-way analysis of variance) between the outcome groups on all the scales, this difference is On self-progress ratings, 16 of the patients (nearly 50% of those still alive) considered themselves to have recovered. With two exceptionsthese were subjects who were classified by the interviewer as having a good or function. All the patients whose weight was below 75% ABW reported amenorrhoea and converselythose whose weighthad risenabove75% ABWweremenstruating(with the exception of one woman weighing78% ABW).
Attitudes to sex were varied but in general there was a clear relationship with overall outcome. Nineteen patients said they had a satisfactory sexual relationship but eight patients avoided any sexual contact. Nine were reluctant to get marriedand threesaid that even if they were married they wouldnot haveany children.Of the wholegroupjust over half (n = 21) did get married and 17 of them had children. Out of a total of 38 children 14 were girls and 24 boys. The majority of the children (n = 29) were conceived when their mothers were quite thin (i.e. less than 85% ABW). In five cases the mothers had irregular periods and three pregnancies occurred when the mothers were amenorrhoeic.
Emancipation from the family of origin was another problematic area. In spite of their age, ten patients reported a strongdependenceon their familiesof origin.For instance one patient, herself married, would telephone her mother every day for support and to bid good night. The patients' social contacts and activities tended to be restricted, and one third led very isolated lives. The employment of the patients was also affected and fewer than half (n = 16)were employed. It was striking that among the 13 unmarried patients only four were employed. Again, the patients most strongly affected were those in the poor outcome group, who were likely to be single and unemployed.
Three patients had been abusing alcohol regularly over a number of years. One had given birth to a child who was suffering from the foetal alcohol syndrome. Two other patients had previously abused alcohol but during the past few years had stopped. Two patients reported dependence on prescribed drugs and three abused laxatives.
Of the seven deceasedpatients, two had died by the five Table 3 Comparison of outcome at the five-year and 20-year follow-up
P<0.0l) was found on this measure between the two
follow-ups.
A comparison of body weight at the two follow-ups (Fig. 1) offers, perhaps surprisingly, a less clear picture.
Overall there appears little association between the weights at these two points in time. However, this is partly due to the fact that in five patients (who had developed bulimia nervosa), weight fluctuated between extreme emaciation and obesity. When these patients are excluded from the analysis (as in Fig. 1 ), a statistically significant but modest correlationis found (r=0.36, P<0.05). A closerinspection of the scattergram in Fig. 1 As can be seen from Table 4 the age of onset of the illness as measured by the onset of amenorrhoea remains a very strong predictor of outcome even after 20 years. Of the 11 patients whose illness started at or after the age of 18years only two improved or recovered and the rest either remained chronically ill (n = 6) or died (n = 3). Conversely, of the 18patients with an onset of illnessbetween 11-15 years onlytwohad a poor outcome.The meanageof onsetof the illness for the patients in the good and intermediate outcome groups was 14.9years whereas patients with a poor outcome became ill on average at 21.5 years (F= 15.7, P<0.000l). _The duration of illness at the time of the key admission (X) showed a somewhat weaker but still significant associ ation with final outcome of good (0), intermediate (I) or poor(P)(X0@1=2.l, X@=5.2, F=4.6, P<0.04â€"analysis of covariance with age of onset as a covariate). Table 4 Age of onset (measuredby onset of amenorrhoea)and outcome at 20 years obsessiveâ€"compulsive neurosis, agoraphobia and alcohol dependence). This included all the patients who remained chronically ill and approximately half of the patients who eventually recovered at least partially.
Comparison with the five-year follow-up study to do well, but three patients had become chronically ill and three had died. Seven out of 11 patients with a poor outcome at five years remained seriously ill or had died, but four had improved (Table 3) Years offollow-up We repeated this last analysis excluding patients with a late onset of the illness (18 years or over) in view of the strong association of age of onset with outcome. The relationship with outcome remained quite strong even for this smaller group of patients whose prognosis is generally more favourable. Of the eight patients with a poor outcome in this group, seven scored positively on at least two of the three factors (Fisher's test, P= 0.01).
20-YEAR OUTCOME IN ANOREXIA
As was discussed in the previous section, a good outcome at the five-year follow-up was also a strong indicator of the long-term outcome.
We have already presented data showing that the duration of illness at the time of the key admission to hospital is predictive of outcome. However, the length of illness is not a constant factor as it changes with time, so that examining the relationship between the duration of illness and the probability of an eventual recovery in this way is not the most appropriate approach. In a long-term study such as this one a more complete picture is obtained by analysing the course of the illness over the whole observation period.
Statisticaltechniques known as survivalmethods (Isager eta!, 1985; Kalbfleisch & Prentice, 1980) allow the analysis to take into account the fact that the length of follow-up varies between patients and also that the size of the sample gradually diminishes over time. Fig. 2 illustrates the course .A survival analysis indicates that initially there is a fairly constant rate of â€˜¿ recovery' (approximately 15% of those still ill in every successive three year period). After 12 years the recovery rate starts to reduce, dropping sharply to less than 7% after 15 years. Nevertheless, even after this time some patients continue to recover. Fig. 2 also illustrates the death toll increasing to six deaths attributable to the illness over the course of the follow-up.
Discussion
The main results of the present study can be summarised as follows. The findings at the 20-year follow-up are on the whole less favourable than those anticipated at the five-year follow-up.
In particular the deaths attributable to anorexia nervosa rose to 15% by the end of the 20 years. The predictors of outcome in the earlier study remained broadly valid in determining the 20-year outcome: a later age of onset in particular was predictive of a worse outcome. Individual patients could still recover even after being ill for over 15 years, but the rate of recovery decreased sharply after a duration of 12â€"15 years. At least 15% of the patients progressed to the full syndrome of bulimia nervosa. There are two important qualifications to this study.
First, the findings are not automatically applicable to other series of patients recruited from different populations. A high proportion of our patients had already failed to respond to previous treatments provided by psychiatrists in other hospitals.
In contrast, the series of patients followed up by Morgan et al(1983) had a much higher rate of â€˜¿ good outcomes' than our own series (58% v. 30%). This difference is almost certainly due to the initial patient selection, as the patients studied by Morgan et a! came originally from the clinic's neighbouring population in Bristol. The second important qualification is that we have been obliged to ignore any long-term effects of treatment provided, especially during the first few years of the illness. It could be argued, however, that in earlier years no effective long-term treatments for anorexia nervosa had been discovered (Russell, 1977) . Although our patients had initially received vigorous in-patient treatment which had succeeded in achieving weight gains, no long-term treatment had been provided. For example, family therapy, recently shown to improve the one-year outcome in younger patients (Russell et a!, 1987) , was not available in the 1960s when the patients were originally treated. On the whole, therefore, it is reasonable to discount possible long-term effects of treatment in an old series of patients as reported here. This study highlights the serious nature of anorexia nervosa when it takes a chronic course. After 20 years, almost 40Â°lo of the patients were still gravely incapacitated by the illness or had died. The high mortality rate is similar to the 18% reported by Theander (1985) and a little lower than that of the series of Halmi et a! (1975) . Perhaps even more striking is the high level of dysfunction in other areas of life. Of those still alive at follow-up, one third led a socially isolated and restricted life, and reported a high dependence on their families of origin. Attitudes to sexuality, marriage and child bearing were still problematic for at least half the patients.
Compared with the results of shorter-term follow up studies (Theander, 1970; Morgan & Russell, 1975; Hsu eta!, 1979 ) the number of patients with normal body weights was low, with a trend towards a lowering of body weight in the group as a whole. It is arguable that this is not necessarily crucial, as five patients whose weight was moderately low menstruated regularly and were well in all other respects. The prevalence of dietary restriction and preoccupation with thoughts of weight, food or appearance was slightly lower than in the earlier follow-up.
Against these rather bleak facts one has to set the finding that a possibility of recovery remains even after a very prolonged illness. It is true that with increasing length of illness the probability of recovery is gradually reduced and diminishes sharply after 12â€"15 years. Nevertheless, even after being ill for 15 years or more some patients still recovered. This finding contrasts with the views expressed in recent review articles (Hsu, 1980; Schwartz & Thompson, 1981; Steinhausen & Glanville, 1983) and with DaIly's (1969) assertion that recovery is not possible after seven years. Our finding is supported by Theander's (1985) study.
Comparisons with the earlier follow-up study (Morgan & Russell, 1975) are of interest because they highlight the overall course of the illness and throw light on the reliability of the outcome measures used.
Although there was a fair degree of consistency in outcome for the group as a whole between the two follow-ups, a number of individuals changed considerably. The majority of those who had a poor outcome at five years were still doing badly after 20 years, but approximately one third were improving. term outcome. The other difficulty in the classification of outcome arose from the need to use two somewhat different sets of criteria. Since the description of bulimia nervosa as a variant of anorexia nervosa (Russell, 1979) only occurred after the completion of the first follow-up study, bulimic symptoms could obviously not be included in the criteria for the overall outcome at that time. In view of current knowledge, it was necessary to include these symptoms in the classification of outcome at 20-year follow-up. This addition precludes, however, a comparison between the earlier and current follow up studies. The compromise of using a dual classification allowed us to make this comparison as well as take into account those patients who developed bulimia nervosa.
Before discussing the different prognostic factors it is important to stress the need for caution in drawing general conclusions on the basis of a necessarily unrepresentative sample of the general population of eating-disordered patients.
One further limitation needs to be mentioned: our data, as in other research of this kind, were in part derived from a retrospective case-note study. Hsu (1980) , Schwartz & Thompson (1981) , Garfinkel & Garner (1982) and Steinhausen & Glanville (1983) have commented on the problems of this method and we are aware that this is a possible source of contamination. This reservation applies in particular to the data concerning pre-morbid adjustment and family relationships. Other data such as age of onset or length of illness are less likely to be affected.
Nevertheless, this study confirms in a number of aspects the findings of the earlier Maudsley study and the work of other authors. The variables that predicted outcome at five years, in the main, remained good predictors of the long-term outcome at 20 years. The strongest of these predictors is the age of onset of the illness, and this finding is consistent with those of most studies.
There is, however, some dispute whether a very early age of onset is necessarily associated with a good outcome. Swift (1982) has argued that the evidence for an onset before the age of 15 years as an indicator of a good prognosis is inconclusive and Bryant Waugh et a! (1988) suggest that a pre-pubertal onset is in fact associated with a poor prognosis.
In our sample the most favourable outcome was among the patients whose illness started between 11 and 15 years. It has to be said, however, that only two of our patients became ill before their menarche.
A poor pre-morbid individual adjustment and in particular a history of disturbed relationships in the family were also found to be associated with a poor outcome.
The relationship between the length of illness on admission and outcome is more difficult to interpret. For many of the patients the original admission to the Maudsley hospital was just one in a series of many admissions. Relating outcome to variables associated with this particular admission is in some ways arbitrary. The relationship between the length of illness and eventual outcome as shown by Fig. 1, however, remains strong and confirms the findings of other long-term follow-up studies (Theander, 1985; Isager et a!, 1985) .
The conclusions from this study are clear. The natural course of anorexia nervosa can be ominous, especially with a later age of onset, leading to chronic disability or even death. Accordingly, it is essential to develop treatments which are likely to improve the eventual outcome (Russell et a!, 1987) . Moreover, we have shown that patients can recover even after several years of illness, so that it is never too late to attempt a vigorous programme of treatment.
